A supramolecular light-harvesting complex from chloroplast photosystem-II membranes.
In this study, we report on the composition of a photosystem-II antenna preparation which contains three chlorophyll-a/b proteins (CP), CP29, CP24 and light-harvesting complex (LHC) II obtained from Zea mays grana membranes as previously described [Dainese, P. & Bassi, R. (1991) J. Biol. Chem. 266, 8136-8142]. We demonstrate that the three chlorophyll proteins are present in the preparation with a 3:3:9 molar ratio and that they form a supramolecular antenna complex which represents one third of the photosystem-II antenna system. Phosphorylation experiments show that this complex is involved in the mechanism of regulation of excitation-energy distribution between photosystems: phosphorylation of the membranes induces dissociation of the LHCII moiety from the CP29-CP24 moiety and changes in the aggregation state of LHCII components of the CP29-CP24-LHCII complex. The LHCII subpopulations of the complex are shown to be distinct from the total LHCII population by isoelectrofocusing analysis. On the basis of these data and in the light of the stoichiometry of photosystem-II chlorophyll-binding proteins, we propose a model for the organization of photosystem-II antenna system.